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Clean drinking water and sanitation have been acknowledged as basic human needs and rights by the 
United Nations (UN) General Assembly. According to the UN, water must be sufficient, affordable, 
physically accessible, and safe in order to meet human needs. In this study, a survey and a Water Source 
Mapping participatory method were employed to investigate a sample of Rwandan women’s access to 
water. Two hundred and seven (207) women were surveyed regarding water use and access, and results 
were compared based on education levels and membership in income-earning cooperatives operated by a 
local organization, the Gorilla Guardians Village (GGV). In addition, 26 GGV cooperative members 
completed a Water Source Mapping activity that explored where women collected water and the 
challenges they faced in doing so. Descriptive analyses indicated that a majority of women reported 
insufficient water access, regardless of education level and membership in cooperatives. The Water 
Source Mapping indicated that women primarily use a free, GGV-operated tap for water, although water is 
not always available at the location due to breakages and other challenges. In those instances, women 
travel long distances and pay more money to collect water at other locations. The results of the study 
indicate that women’s access to water remains a challenge, even for women with high levels of education, 
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reliable access to sufficient, affordable, physically accessible, and safe water must be thorough, taking 
into account infrastructure, women’s education, household income and other factors simultaneously to 
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1 INTRODUCTION
On July 28, 2010 the United Nations (UN) General Assem-
bly recognized clean drinking water and sanitation as a basic 
human need and right (United Nations General Assembly, 
2010). The UN stated water must be physically accessible, 
sufficient, safe, and affordable for it to be considered accept-
able for meeting human needs (United Nations Office of the 
High Commissioner for Human Rights, 2003). According to 
the World Health Organization (WHO) physically accessible 
water is described as being within 1000m of the home and 
the time for water collection should be less than 30 minutes 
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(World Health Organization, 2017). WHO additionally states 
that water needs to be sufficient, meaning 50-100 liters of 
water per person per day. WHO also defines the parameters 
for safe water, which follow their guidelines set for drink-
ing water quality based on color, odor and taste. In terms of 
affordability, the UN advocates that water should not cost 
more than three percent (3%) of household income (United 
Nations Development Programme, 2006).
Of the approximately 780 million people worldwide esti-
mated to lack sufficient access to water, a majority reside in 
sub-Saharan Africa (Asaba, Fagan, Kabonesa & Mugumya, 
2013; Hemson, 2007). The combination of changing climate, 
population growth, and new demands for water resources 
(e.g. irrigation) within the continent have led to serious con-
sequences for countries in the region (Mekonnen & Hoekstra, 
2016). Many regions within sub-Saharan Africa are compar-
atively dry and demonstrate water stress, which occurs when 
water needs cannot be met due to economic, social, or envi-
ronmental problems such as drought, and increasing demand 
for water through development, including livestock farming, 
drinking water, and irrigation (Tatlock, 2006). As a result, 
concerns for sub-Saharan Africa about water are high due to 
the large percentage of people with low incomes, insufficient 
technology and advancements, and overall, limited capaci-
ty to adapt to continuous environmental changes (Chika & 
Ozor, 2010).
2 PURPOSE
The purpose of this study was to establish a baseline under-
standing regarding water issues and women in the immediate 
region of the study site in northern Rwanda, for members 
and non-members of income-earning cooperatives. Further, 
we aimed to compare how cooperative members and their 
non-member peers compared on water access, given that the 
cooperatives provide income-earning opportunities to their 
members. Additionally, given the benefits of cooperatives, 
we sought to further understand cooperative members’ in-
sights and experiences related to challenges and opportuni-
ties in accessing clean water.
Literature review
Challenges to water access are varied and are often insuffi-
ciently addressed in many areas throughout sub-Saharan and 
east Africa. A study in Dar es Salaam, Tanzania found that 
although many households had physical proximity to clean 
water, the cost was substantial, leading people to choose free 
water sources, some of which were at risk of contamina-
tion (Smiley, 2013). A study in Nigeria noted similar results 
regarding the cost of access to clean water; high costs led 
households with lower income to resort to free but potential-
ly contaminated water sources (Emenike et al., 2017). The 
Smiley (2013) study also found that while access to clean 
water in the Tanzania met many standards advocated by the 
development community, many respondents felt that access 
was insufficient due to a lack of water connection located 
physically within their home like other community members. 
Thus, highlighting the importance of understanding funda-
mental concepts such as “access” from a local perspective. 
The people who are most vulnerable to effects of climate 
change are often the same household members with the most 
water collection responsibilities: women and children (Geer 
& Corobius, 2017; Graham, Hirai, & Kim, 2016; Hampshire 
et al., 2012). Women’s vulnerability is rooted in long his-
tories of marginalization in which women experience less 
empowerment through lower levels of income, education, 
and decision-making. In addition, given the need for many 
women to travel long distances to compete for water resourc-
es (Figueiredo & Perkins, 2012), the opportunity costs are 
substantial. Women and girls are likely to spend more time 
on water collection, keeping them from participating in other 
activities (Kher, Aggarwal, & Punhani, 2015). Estimates 
show that in sub-Saharan Africa specifically, women and 
children spend close to 40 billion hours per year in water 
collection (United Nations Development Programme, 2008), 
a massive opportunity cost that cuts into time that could be 
spent in school, paid employment, or similar endeavors that 
boost empowerment, status, and well-being (Kher et al., 
2015; Strauss, 2013). In rural Uganda, study results showed 
that women and children walked distances ranging between 
0.5km and 2.0km on terrain that is hilly and rocky to access 
water, and during drought, women walk up to 8.0km, spend-
ing hours per day walking to and from a water source (Asaba 
et al., 2013). This effort expended by women and children 
to provide water not only has significant opportunity costs, 
but also can lead to physical consequences, including fatigue 
(Fry et al., 2010; Hemson, 2007), as well as chest, back, and 
neck pain (Thompson et al., 2001).
Water access and education
Water access has a tremendous impact on numerous social and 
health outcomes. A study in Madagascar investigated the con-
nections between poverty, water access, education, and house-
hold water supply, and noted a connection between water 
access and education levels (Larson, Minten, & Razafind-
lalambo, 2007). The study found that households with higher 
income and education were more likely to have a private water 
connection than households with lower education and income. 
In a South Africa study, water collection affected children’s 
health and education (Hemson, 2007). Through interviews 
with 1,052 children between the ages of five and 17, the study 
discovered that the majority of children’s participation in 
household activities involved transporting water, and that chil-
dren who spent more hours collecting water often experienced 
negative educational impacts due to lateness to school and 
leaving school early to collect water. Additionally, the study 
noted that spending long hours collecting water led to fatigue, 
poor morale, and other health effects. 
In Nigeria, a study of young women between the ages of 16 
and 20 concluded that the young women were more likely to 
report to school late than their male classmates due to water 
collection (Jumare, Maina, & Ankoma-Say, 2015). In a study 
in Ethiopia, 197 households were surveyed, and researchers 
determined that 94.5% of females regularly participated in 
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collecting water for household uses and 54.8% of a house-
hold’s daughters were not attending school, due in part to 
the need to collect water (Demie, Bekele, & Seyoum, 2016). 
Similarly, in Nakuru County, Kenya, lack of school atten-
dance and advancement was linked directly to a lack of access 
to clean drinking water (Jonah, Maitho, & Omware, 2014). 
In another study in Kenya, 12 key community members were 
interviewed and asked questions about travel to collect water 
(Abu, Bisung, & Elliott, 2019). Some study participants de-
scribed water collection as a “cultural duty” for women and 
children, which points to an additional social challenge in 
shifting the system of water access in developing commu-
nities. In addition, the study noted that some children left 
school early to collect water, especially during the dry season 
and midday when water sources are less crowded.
Water access and health
Another significant link between education level and water 
access can be explained by health. Deficiencies in water, 
sanitation, and hygiene in rural schools, including schools in 
Rwanda, Ethiopia, and Mozambique, may be associated with 
poor school attendance rates (Bartram, Bowling, Kayser, & 
Morgan, 2017). A study showed that long-term outcomes 
of lower school attendance rates can include impairments 
in cognitive learning and learning performance (Gottfried, 
2010). If lack of sufficient water access in schools impacts 
students’ health and attendance, then lack of sufficient water 
access in homes may have similar impacts. Additionally, 
fatigue is very common when collecting water, leading to 
back pain and deficiencies in nutrients from long and strenu-
ous journeys to collect water (Pommells, Schuster-Wallace, 
Watt, & Mulawa, 2018). Health concerns such as headaches 
and chest pain are also common when carrying heavy water 
jerry cans (Asaba et al., 2013).
Other impacts that women and young girls may face when col-
lecting water include abuse. A focus group study in Uganda 
noted how sexual assault occurred while women were col-
lecting water (Pommells et al., 2018). Walking long distanc-
es on the same paths while unaccompanied puts women in 
a highly vulnerable position. During the focus group, par-
ticipants described how males use trails that are commonly 
used for water-fetching to target women. A lack of water in a 
household can also lead to domestic abuse, when a husband 
may assault his wife for not collecting enough water to meet 
daily household needs. This can lead families to refrain 
from enrolling daughters in school due to the need for them 
to remain at home to assist with water collection and other 
household tasks (Pommells, et al. 2018).
Literature about women’s and girls’ responsibility in sub-Sa-
haran Africa for water collection, and access to clean water, 
has generally led to a number of shared conclusions. One, 
women and girls endure the majority of a household’s water 
collection responsibilities.  Second, these responsibilities 
often require time-consuming commitment with significant 
opportunity costs that allow marginalization to persist. And 
third, women and girls face multiple risks in their water-col-
lection responsibilities, including fatigue and abuse. 
3 METHODS
This study was conducted over a four-month period in 
northern Rwanda and included 27 villages in addition to the 
Gorilla Guardians Village (GGV) cultural village and its ad-
jacent communities. Established in 2004, GGV is a non-gov-
ernmental ecotourism organization located in Kinigi near the 
boundaries of Volcanoes National Park (VNP; see Figure 1). 
GGV was created with the purpose of improving the lives 
and livelihoods of reformed poachers and communities in the 
area around VNP. In total, GGV provides support to 30 vil-
lages, the furthest of which is located approximately 32km 
away from GGV. GGV’s initiatives include providing support 
for community enterprise development and livelihood-based 
projects. GGV has 10 membership cooperatives that do not 
require membership fees and are located throughout the 
region. The cooperatives focus on a range of initiatives, in-
cluding growing potatoes, rearing sheep, bee keeping, seed 
growing, and making and selling handicrafts. Benefits gener-
ated through the cooperatives from cultural visits by paying 
tourists have supported individual and local communities 
in a number of ways, such as income generation, capaci-
ty-building workshops, social cohesion and development 
initiatives. An example of the latter occurred in 2016, when 
GGV installed a spigot-operated water tap within its cultural 
village to provide free water access to GGV and its neighbor-
ing communities. The water tap is connected to the govern-
ment-operated water supply, and all of the communities with 
access to the tap are located within a 4km walk to the tap. 
Figure 1. Map showing the study area, Kinigi, Rwanda 
(adapted from Akinyemi, 2017)
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Survey
A survey was administered to 207 women over the age of 
18. The sample included GGV cooperative members (n=146) 
and non-members from 27 nearby villages (n=61), all of 
whom had access to the GGV tap. The survey was developed 
in English and then translated into Kinyarwanda. The survey 
was practiced through piloting it three times with the same 
three translators and three researchers to ensure acceptable 
translation of the survey prior to its administration with par-
ticipants (see Chart 1). Participants provided informed verbal 
consent prior to responding to the 14 item survey which in-
cluded questions about demographics, household size, edu-
cation, perceptions of sufficient water, main and secondary 
water sources, payment for water, and information about 
who collects water for the household (see Table 1).
Participants were recruited from villages including and sur-
rounding GGV using two approaches. Members of the re-
search team visited villages located furthest from GGV and 
administered the survey on site. Additional women from vil-
lages nearby were recruited by phone and asked to visit GGV 
in person at a specific time.
Chart 1. Flowchart of the survey process
The survey was drafted 
by CSU researchers and 
committee members
Researchers and 
translators reviewed and 
practiced the survey 
before it was piloted
Three teams, each with 
one translator and one 
researcher, went into 
villages outside GGV to 
pilot the survey
Feedback from the pilot 
surveys was used to  
guide revisions
The revised survey 
(Table 1) was created 
and used for the 
collection of data
Surveys were 
conducted by three 
teams, each with one 
translator and one 
researcher, and data 
was collected from 207 
participants
Responses were recorded by the researchers, and later 
entered and analyzed using Excel and the Statistical Package 
for the Social Sciences (SPSS). Additional analysis included 
chi-square tests, crosstabs tests, and independent t-tests.
Table 1. Survey to study participants
1.   How old are you?
2.    Marital status (check appropriate box)      ■ Single   ■ Married   ■ Divorced   ■ Widowed
3.       How many people are in your household?
4. What is your annual household income per month?
5. What is the last year of schooling you completed?
6.  What is the highest level of education that someone from your household completed?
      ■ Primary   ■ Secondary   ■ University   ■ Other
7.   How many children from your household attend school, including university?
8.   How many children from your household do not attend school?
8a.  For those who do not attend school, why not?
9.     How much water does your household use per day?
9a.  Is it enough for your household?       ■ Yes   ■ No
10. Before 2016, where did you get water?
11. Where is your main water source now?
11a.         When was the last time you could not get water from your main water source?
11b.         Why could you not get water from your main water source?
12.  Do you have a second place to get water?      ■ Yes   ■ No
12a. If ‘yes’, where is your second place to get water?
13. Does your household pay for water access?      ■ Yes   ■ No
13a.         If so, how much?
14. Who in your household helps get water?
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 Participatory Method
A participatory method, Water Source Mapping, was also 
employed to gather information specifically regarding GGV 
cooperative members’ experiences collecting water and how 
GGV initiatives influence water access. Using a participa-
tory method was integral to the research and participatory 
methods are shown to increase community members’ em-
powerment, participation, and engagement with research 
(Boot, Brown, Ramirez-Gomez, & Verweij, 2016). The 
Water Source Mapping was also chosen because it included 
a visual diagram, and visual approaches are known to be ef-
fective at bridging communication gaps across different lan-
guage, literacy, and status levels (Mayoux, 2003).
The Water Source Mapping method is based on similar par-
ticipatory mapping approaches (e.g. Natural Resource Map), 
which have been shown to be useful in measuring and attrib-
uting impact to a project when little or no baseline data exists 
(Catley, Burns, Abebe, & Suji, 2013), as well as in empower-
ing local community members (Corbett, 2009). For this study 
the Natural Resources Map method was adapted to focus 
specifically on primary and secondary water sources, and we 
used the terminology “Water Source Mapping” as a result.
The Water Source Mapping was conducted on two separate 
days, one week apart. The method was conducted on a plot 
near local businesses, which was specifically chosen in order 
to avoid any visual, social, or environmental prompts that 
may have been present on GGV property. The research team 
also considered this to be a convenient location for partici-
pants to access. The translators included two local individu-
als who were contracted by the GGV manager.
Twenty-six (26) participants took part in the Water Source 
Mapping method. The individuals for this method were se-
lected through the following process: the GGV manager con-
tacted the leaders of two GGV cooperatives and requested 
that the leaders and the members they recruit attend voluntary 
sessions to participate in the activity. Inclusion was limited to 
women who were over the age of 18 and members of a GGV 
cooperative. On the first day, 15 participants from a potato 
farming cooperative participated, ranging in age from 24 to 
47 years old. On the second iteration, 11 participants from an 
arts and crafts cooperative attended, ranging in age from 22 
to 68 years old.
The Water Source Mapping began with drawing a rectan-
gle in the dirt using a stick. Researchers placed one brick 
inside the rectangle to represent GGV and four large rocks 
representing the mountains within VNP (see Figure 2). A 
line was drawn to represent a primary road leading to GGV 
from the nearby town of Kinigi. Participants were each asked 
to place three rocks to indicate the approximate location of 
their house, the approximate location of their primary water 
source, and the approximate location of their usual second-
ary water source (see Figure 3). This method was complet-
ed individually, with participants taking turns to place their 
three rocks. The placement of the rocks were photographed, 
and after placing their rocks, each participant was asked to 
describe the types of primary and secondary water sources 
(i.e. river, village tap, water tank, GGV tap, wetland) they 
accessed, the approximate distance to each source from their 
home, the time needed to travel to each source, the number 
of trips taken to each source each day, and challenges they 
faced when gathering water. These answers were recorded 
and analyzed using Microsoft Excel and SPSS.
Figure 2. Photograph of the Water Source Mapping 
method showing the outline of the map and rocks 
placed to represent Volcanoes National Park and 
Gorilla Guardians Village
Figure 3. Photograph of rocks placed to indicate the 
location of a water source during the Water Source 
Mapping participatory method
All research protocols were approved by the Institutional 
Review Board associated with the university of the research-
ers, and included attainment of verbal consent from each par-
ticipant for each of the methods.
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4 RESULTS
Survey 
As seen in Table 2, a majority (80.7%) of the women indicat-
ed they do not have enough water. 
Table 2.  Responses to the question “Is there enough 





A chi-square test to examine the relationship between 
monthly household income and reported sufficiency of water 
showed results were not statistically significant (see Table 3; 
c2 =7.47, p > 0.68).
An additional crosstabs test was conducted to examine edu-
cation levels and sufficient household water. Results indicat-
ed that women with higher education levels (i.e. at least some 
primary or secondary education) more often reported a lack 
of sufficient water compared with women with no formal ed-
ucation (see Table 4; c2 =11.7, p = 0.03). 
Comparing women who indicated they have enough water 
compared to the women who expressed they do not have 
enough water, an independent t-test showed that both groups 
use similar amounts of water, approximately 40 liters (see 
Table 5; t = 0.58, p=0.56).
Table 5. Comparison of average amount of daily water 
usage by perceptions of water sufficiency  
Reported 




usage SD t-value p-value
Yes 41.8 liters 14.7 0.58 0.56
No 40.0 liters 18.3
An additional independent t-test was run to determine if 
household size would account for the differences regarding 
enough household water. However, the average household 
size was similar for both groups and was not statistically sig-
nificant (see Table 6; t=-1.44, p=0.15).
Table 3. Water sufficiency comparisons by household income levels (in Rwandan Francs)
MONTHLY INCOME
Reported enough 








($31+ USD) Chi square value p-value
Yes 25.0% 20.2% 15.4% 6.7% 11.1% 7.47 0.68
No 75.0% 79.8% 82.1% 93.3% 88.9%
Sometimes 0.0% 0.0% 2.5% 0.0% 0.0%
Table 4. Water sufficiency comparison by education level of respondent
 EDUCATION LEVEL   
Reported enough 
water for household 
 
None
At least some 
primary education




Yes 31.6% 14.1% 14.3% 11.7 0.03
No 66.7% 85.9% 85.7%
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Table 6. Average household size compared to 
perceptions of water sufficiency
 HOUSEHOLD SIZE (# of individuals)
Reported 
enough water for 
household Mean SD t p-value
Yes 4.21 1.80 -1.44 0.15
No 4.66 1.76
Participants were also asked when they were last unable to 
collect water from their primary water source. Most partici-
pants reported it being within the past month, with more than 
90% of GGV non-members reporting shortages within the 
past three weeks (see Table 7; c2 =57.86, p < 0.01), while 
58.2% of GGV members reported the same.
Table 7. Comparison of most recent unavailability of 
primary water source compared by membership in 
cooperative
 Member of Cooperative?
 Yes No Chi square p-value
Within the last 2 
weeks 
25.4% 29.6% 57.86 < 0.01
2-3 weeks ago 32.8% 60.7%
1 month ago 26.7% 6.6%





A subsequent open-ended question asked participants the 
main reason they could not get water from their primary 
source when it occurred. As seen in Table 8, the most 
common responses were pipe related issues, road construc-
tion and lack of rain. 
Table 8. Most common stated responses why water 
was unavailable at primary source 
Reason # Percentage of responses
Pipe issues 138 82.1%
Road construction 10 6.0%
No rain 6 3.6%
Other 14 8.3%
Total 168 100%
Water Source Mapping Results
More than half (53.8%) of GGV members stated that the GGV 
water tap was their main source of water, with other respons-
es including rivers, nearby water tanks, and a non-GGV local 
village tap. Participants reported walking between <1km to 
7 km to their primary source; the average travel distance was 
1.9km and 38.9 minutes, and 5.5km and 113.6 minutes for a 
secondary source (see Table 9).
Table 9.  Attributes of primary and secondary water 
sources for members of a cooperative in northern 
Rwanda
 Mean s.d.
Average distance to primary 
water source
 1.90 km  ± 1.36
Average time to travel to primary 
water source
 38.9 minutes  ± 45.68
Average distance to secondary 
water source
 5.50 km  ± 3.87
Average time to travel to 
secondary water source
 113.60 minutes  ± 84.64
When participants were asked to identify challenges when 
collecting water, the most common response was fatigue 
(73.0%). Other reasons included distance, time, and children 
missing school (see Figure 4).
Figure 4. Reported challenges by women when 
collecting water
5 DISCUSSION
The survey results show that regardless of education, income, 
daily water usage and household size, the majority of partic-
ipants reported not having enough water for their household. 
Further, GGV cooperative members, with access to a water 
tap and income-earning opportunities, still report traveling 
an average of 1.9km and nearly 40 minutes to their primary 
water source, both of which exceed the standards set forth 
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for water access by the WHO (<1000m, <30 minutes). These 
findings demonstrate insufficient water access persists in the 
Kinigi area and are consistent with numerous studies showing 
water shortages and challenges with water access in sub-Sa-
haran Africa and around the world (Asaba et al., 2013; Chika 
& Ozor, 2010; Mekonnen & Hoekstra, 2016; Smiley, 2013). 
Among women whose water access does fall within the rec-
ommended WHO parameters, many report challenges and 
barriers to accessing water, as their primary water source can 
be unreliable, and fatigue can be a barrier, as other researchers 
have also noted (Fry et al., 2010; Hemson, 2007). The WHO 
and UN definitions of water access do not account for these 
barriers, which are only visible with a systems level view of 
women’s water access that extends beyond the parameters of 
distance and time metrics. When acceptable water access is 
defined narrowly by time and distance to a source, there is a 
risk of missing issues with reliability of the source, and other 
psychological, social, and physical issues for the individual. 
Water access should not be framed by time and distance only, 
but must also include the dependability of a water source and 
women’s capacity to devote the time and energy needed to 
retrieve water, as well as the opportunity costs of her water 
collecting efforts.
The barrier of unreliable water taps, and its impact on 
women’s water access, is most visible through a lens that 
takes into account the entire water system. The unreliability 
of water taps is a frequent and significant barrier to suffi-
cient water access in the Kinigi area, demonstrated by almost 
three-quarters of survey respondents who said they were 
unable to collect water from their primary source within the 
past month. Most participants reported the reason they could 
not access their primary source was because the tap was not 
working, due to broken water pipes and pumps. A narrow 
focus on the distance to a primary water source misses the 
impact that systemic issues have on water accessibility at 
that primary water source. For example, a tap such as the 
one at GGV may be located within the WHO-defined ac-
cessible standard of 1000m from a participant’s home, but 
there are many issues that impact whether water will actu-
ally be accessible at that tap. These issues include broken 
water pipes and pumps, lack of capacity to repair these 
issues, clarity in governance about where the responsibility 
lies to address such issues, and who will fund the repairs, 
let alone impacts of periodically sending children to retrieve 
water from further secondary sources (rather than attending 
school), and more. The unreliability of the GGV tap presents 
additional challenges and impacts on women in the form of 
uncertainty about whether the tap will be working on a given 
day, and whether women will need to spend additional time 
and energy gathering water from a secondary source. 
A systems level view of water access includes consideration of 
many layers and ripples within the water system. If that system 
is not considered, consequences may be overlooked that deeply 
affect women’s lives and livelihoods. When women are unable 
to access their primary source, they rely on secondary sources- 
sources that are typically located far away. This reliance on 
secondary sources and walking a long distance places women 
at additional risk to their physical and emotional well-being 
(e.g., assault; Pommells et al., 2018). In addition, shifting to a 
secondary source is typically unanticipated, forcing a woman 
to adapt on the spot at a non-functioning primary water source 
site, and enduring the opportunity costs (i.e. value lost while 
choosing between alternative options) of more time and more 
stress of traveling to the secondary source. As noted in the 
Water Source Mapping activity, this leads to fatigue, loss of 
time, and insufficient water for the household since she often 
must carry less water in order to cover the distance to the sec-
ondary source, which is consistent with results of other re-
search (see Kher et al., 2015; Pommells et al., 2018; Strauss, 
2013). Additionally, during the Water Source Mapping ac-
tivity, women reported that when they cannot access water, 
there may be no water in the home for cooking or washing, 
which means their children are not able to go to school or are 
sent to school hungry and unable to focus. Similar connec-
tions between water access and children’s ability to perform in 
school have been found in other studies (Bartram et al., 2017; 
Gottfried, 2010; Jonah et al., 2014). 
It is important to recognize that a systems level view of water 
access applies not only to identifying barriers to water access, 
but also to designing effective solutions. In the Kinigi area, 
approaches to improving women’s status include support 
for education and income through GGV’s cooperatives. The 
assumption is that women with more formal education will 
earn a higher income, and the combination of education 
and income would have a positive effect on water access. 
However, our results do not support this hypothesis. In fact, 
in this study women with more formal education were more 
likely to report that they do not have enough water for the 
household, showing that investments in increasing women’s 
education are not enough. Additionally, cooperative mem-
bership as a whole was found to have marginal benefits; it ap-
peared to lengthen the time when water at the primary source 
(the water tap) was not available compared to non-members, 
but women live with daily uncertainty about whether it will 
function. This is a key point because it shows that in the 
Kinigi area, improvements in water access will require an 
approach that targets key aspects of the entire water system 
while still investing in and involving women.
Solutions that are aimed only at meeting or improving nar-
rowly-defined parameters of water access (e.g. physically ac-
cessible, affordable, sufficient, safe) are important to consid-
er, but are likely not enough to overcome all of the barriers to 
water access such as unreliable water taps, opportunity costs, 
and fatigue. Isolated actions to improve water access, such as 
building a water tap, but without plans for ongoing mainte-
nance or mitigating risks to women, have limited effective-
ness in improving women’s water access. Instead, actions 
must be implemented at a systems level that encompasses 
the varied challenges and barriers that prevent women from 
having sufficient water access. Otherwise, as shown in the 
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Kinigi region, even access to a free water tap such as the one 
at GGV will not provide women with sufficient water.   
6 RECOMMENDATIONS
There are several ways in which stability and resilience in the 
study area’s water system could be improved. 
• First and foremost, women should be at the center of the 
water system in terms of both design and implementation 
of improvements. Establishing training programs and 
tools for women to be able to conduct repairs to taps and 
pipes could also allow women themselves to repair pipes 
as needed and regain tap access. 
• Investment in research on adaptive techniques, such as 
placing water pipes deeper in the ground to avoid damage 
caused by road construction, could be a solution for pre-
venting future water access issues. 
• Furthermore, involving women in adaptive techniques 
would increase their knowledge of the water system and 
potentially their ability to implement and advocate for im-
provements as needed.
• Finally, creating women-run water management coopera-
tives would allow the women in the Kinigi area to adapt to 
tap and climate change issues as they arise and would in-
crease women’s governance over their own water access. 
These suggestions are some possibilities that may improve 
women’s water access, but ultimately the power to design 
improvements in the water system should be given to the 
women who use it.
7 LIMITATIONS
There were limitations to this research that are important to 
note for the sake of transparency and future research. First, 
the translators who assisted in administering the surveys were 
GGV employees. As such, there could have been a potential 
effect in how respondents answered questions. In addition, 
households may be so accustomed to water being limited and 
difficult to access, as it has been for the majority of the entire 
lives of our participants, there may be an ingrained notion of 
insufficient water reflected in the results. Finally, the primary 
researchers for this project were outsiders to the region, and 
while local individuals were trained to administer research 
methods and translate responses, the presence of outside re-
searchers may have influenced responses. 
8 SUGGESTIONS FOR FUTURE 
RESEARCH
This research provides baseline data which should be built 
upon in future studies. There are multiple ways in which this 
research could be advanced, and one element from this study 
that could be further researched is why women are not able 
to access their primary water source in this region. Though 
not well represented in the results due to the limitations ex-
pressed above, a major cause of lack of access to primary 
water sources appears to be road construction. A study that 
could show a connection between road construction and 
women losing access to their primary water source would be 
greatly beneficial in moving towards creating a solution for 
that issue. Future research could also explore why women 
who are more educated are more likely to report they do not 
have enough water. Specifically, a study could be conducted 
to explore if there are certain elements in school curriculums 
that are causing women to be more aware of water access 
issues. Ultimately, further research into women’s water 
access will provide necessary data for identifying problem 
areas and implementing solutions.
9 CONCLUSIONS
Through a survey and Water Source Mapping participato-
ry method, this study investigated women’s access to water 
in the Kinigi region of northern Rwanda. GGV operates a 
water tap in the region that provides free water access to 
both members and non-members of its cooperatives in the 
surrounding communities. Women are the primary gather-
ers of household water, and therefore it is important to un-
derstand their experience of water access. As the primary 
water gatherers, women have the most personal and firsthand 
knowledge of, and experience with, accessing water. Under-
standing their experiences with water access can result in a 
stronger understanding of how the local water system func-
tions and needs to be improved.  
A majority of women who participated in the research report-
ed they do not feel they have sufficient water access, despite 
the existence of the free tap at GGV. This led to the discovery 
of barriers and challenges that prevent women from access-
ing enough water, including the unreliability of water avail-
ability at the tap due to broken water pipes and pumps. It 
is crucial to note that while WHO has clear definitions and 
standards for concepts such as physical access to water (e.g. 
within 1000m and 30 minutes), it does not address issues 
around reliability or maintenance of water access points.
These findings can contribute to understanding how water 
access is defined and understood through emphasizing the 
importance of a systems level view of water access. Using a 
systems level approach through speaking with women in the 
community can lead to identifying key challenges or barri-
ers that are otherwise unknown. Understanding these issues 
is essential for creating increased dialogue to address these 
challenges and create sustainable and effective solutions for 
improved water access. 
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